H2 + CO2 (80%-20%). For testing chemotaxis in response to formate, cells were grown in the same medium with the addition of 200 mM sodium formate, and tubes were gassed with N2-CO2. After growth to a density of about 1.7 x 107 cells ml-1, cells were washed twice anaerobically by centrifugation (20 min at 7,000 x g) and suspended in anaerobic salts solution, which is the growth medium without acetate or vitamins.
A capillary assay was adapted from Adler (1) for use in the anaerobic chamber (Coy Manufacturing). Bacteria suspended in the anaerobic salts solution to a concentration of 1.6 x 106 cells ml-1 were placed in chemotaxis chambers consisting of a microscopic slide, a U-shaped bent capillary, and a square cover slip fastened together with high-vacuum grease. The free end of a capillary tube containing 5 p.l of the attractant to be tested and sealed at the other end with vacuum grease was inserted beneath the cover slip into the suspension of bacteria in the pond. At the end of the * Corresponding author. incubation period, the capillary tube was removed and the free end was sealed with plasticine before being removed from the anaerobic chamber. The contents of each capillary were blown into a Petroff-Hausser chamber and counted. It was assumed that the contents of the capillary were uniformly mixed on the Petroff-Hausser slide. Therefore, the concentration of cells and total number of cells which had migrated into each capillary could be calculated.
All glassware was preincubated in the anaerobic chamber to remove adsorbed 02, and all solutions were sterile and anaerobic. Twelve assays were performed at a time, including duplicates of each concentration of substrate. Control experiments showed that 45 min at the anaerobic chatnber temperature of 25°C gave optimal and reproducible accumulation of cells and that cells remained actively motile for this length of time under the assay conditions. Figure 1 shows the results from a typical experiment with sodium acetate. The observed threshold concentration, i.e., the amount of attractant giving a response greater than that in the absence of the attractant, was 0. trations of acetate in the capillaries was due simply to an increase in motility in the presence of acetate, control experiments were run in which acetate was present in the pond as well as the capillaries. Data from one such experiment are shown in Table 1 . The number of cells that accumulated in capillary tubes containing 10 mM acetate from a pond containing 10 mM acetate was almost identical to that in the control capillaries containing salts from a pond containing salts. The accumulation in capillaries containing 20 mM acetate from a pond with 10 mM acetate was similar to that in the capillary with 10 mM acetate from a salts pond. Thus, the response appears to be caused by the difference in concentrations of acetate rather than simply the presence of acetate. This is characteristic of bacterial chemotaxis. Such a response with this methanogen is weaker than the chemotactic responses of enteric bacteria.
LITERATURE CITED
